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71 : CQOIEI IHQo^lxi 72 : a|H-#S& ^S7| 
73 : qo|E) c|ojEia|tH 74 : 8VSB 
75 : 4V3B ¥-2.?l 76,77 : <§E.|#3|>H 
78 : E^SI3! tfgpl 79 : VSB 
80 : RF StPI 81 : 

82 : #7| §J EhO|°J 83 : a Sj&j 

84 : XRU §SPI 85 : fl^ 

86 : SV3B 87 : 4VSB 

88 : SE|M^Ai 89 : 3|0|Ei c|°l&|ci|tM 

90 : ii£-i3? 91 : 0|O|B| c| 2! S o K> I *1 

92 : elE-jHl ^*7| 93 : w^O|£| 

# fes-B VSB(vestigial side band) H j£ o|**fe TV^I ^/4=£J 33o|cK 

— i r 
t=i -• ■ 

o|E-!=: u|x|i oR, ^^o| z|-z|- u^cHs 3J fl^S °l-S°|-0:j ^S^HII 21 cK °Rs| §^ 

2£ H a i^ DRS| ^1IM^(Zenith)o]|AH *j|o^|. £^**KH(VSB) xH^:n 5iZL, tf^ H D J!-B u|c|fi Et*o(fe <g) 

^(VPEG)*, 2.c|o o^cHI^ #b| AC-3« xHq^H ?i£D^ d|^#^jo| s.°Ji€r 7|SS| c|^#a1|o| «J-^ji^ ^ 

o|llh : vsb to], ei-^E* H- □ — is. floi-eHs «7|fc -^Rsi 

# ^|a|^s [£}|o| ^o|cK 

= , a.*l ofc^^ q)g4g aa- DSB(Doubie Side Band)7 r S#0| -jgOix| tm A>«Sfe SSB(Sing!e 

Side 5and)7F cH^MlSafem 3&I VSB-g. ttHWII =l2icK 

ZISJH, c|x|l TV^I SU^fe nsH^ <aEL|-o|£j^(Grand Alliance ; GA)olH A|.gfi Sl-#gfi| S 

# ^H^. 8VSBS xH^jS>22, H #^ FCC^-I ^1-^ °l^s|£_J ACATS(Advisory Committee on Advanced Television 
Service)^ u o^S°^ 8VSB^I *H#S SS5S^K 

fe'7| SVSB£f Aj^£| - aj^o| £ j|^ 0 | '0'# 7|^o^ ^M^oil 4^H^I ^1 o| e-| £]|^o| ^xHbI-H s^«o||fE 4^N^.| 

c-iioiE-; b|«|o| e3fl*F£^ tt£W<H 3#ofe ^o|ck 

cc^!-a- ( ^^o||A4 c|x|bi- Di|o|E|-# 8VSB^_ ^^^Oi °J-Eim# MLH°j ^ ymo\\ 01^. c|x|S TV-b 

o|» ^aj dj ^^^oi A|SS- ^ 5icK 

5E 1-E S£H^I TV^I 8VSB ^aj ^x|a| ^ #^5E^ ( cH|o|eH sH H dFo i xi (Randomizer) (11 )fe d|0|&|* ^Hgs^ 

711 ^l-ci alH-#Bg «S7|(12)S a|£-tsg ^-S7|(12)-^ |HS§WI ^J^h]-^ n-ilolEH-g- 

^oi 20*rO|B£| n«a|E| ^7|-°} * d|o|Ei °jB-|E|bH(i3)S #^°}^K dlo|E) °JN 2-1*1(13)-^ cH| o| b-H -g- S^^J 

fl^Oi! o| S[ | o| E-| a| ^ S^Oi 8VSB ^S7|(14)S #^rH, 8VSB ^-27| (1 4)fe °!&^l?Jg CH[ 0 1 ^ -g- b^0|^o]|A-| AifB aj 
Iho'rC-: * ^B|#aiAi(l5)^. S^&CK ^E|#^!AH(l5)-b ^i^l^ ^^r£! ^M^^r Aj| ZL^i — 

aa|2, UH §7| AJ2:# ^^^ji, ^^J7|(i6)fe ^^^oji ^SJSKH VSB ffl^7| 

(17)= av 7 | VSB H^7|(1 7)~ ^J§^fi VSB "jS^Oi RF S «P|(18)3. M^^rH, RF S^7|(18)-^ ^ 

7|xi^^°| 8 VSB A Jit RF a]^^ Hj^oj. * °}E|| i-4# #uH S#t!-cK 

Olff.1, 4^7 1 8 VSB ^27|(14)fe- E. 2o\\ £A|g 127H5.| fg» -^Jl7|<^ inO|^ ^aj S o| 

2 X 1 ^ H(CH RICK 0| §0i|Ai X 
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2 -cr Ha|^Ci(31)oj|Ai Y 2 (=Z 2 )S = a|3SScK oj-g, ^Jl?| (32)011 A-j Y 

2 ^ HSjEL|^ ^fi**s|x| &J1 Y 1 (=X 1 )S1 ^24^ o) z n Z 0 7 r a ch OLB\JL t 4*7 1 ^l^l^ ^J>7|(32)£| 

2 Z 1 Z 0 ^ 8£flffl d Ja*1(33)^. S^£]oi 8311 ^JS {±7,±5,±3,±1}^ aHSS^K 

E. 4~ ^o| 8VSB^ S^£|oi GflolBH-g ^^op| ?-jo| #eH°| c|x|H TV^I 8VSB ^aj S*|a| ^£ 

JE^l ^7| 8VSB #*|s| o4^o^_ xjoNgcK ^, ^S7|(41)oi|Aife RF C}|^o| Ajjrg 7|XiCH^o^ ti^cH #7| 
EK>|°j ^^(42)^ g fi&U43)S S^&cK av 7 | s. 7 | oj e(-o|°J ^^^(42)oj|Ai^ AllnS^ §7| Aj fi| SH #7| a] 
5, ^JS EfolSff ^^ofZL, m «M (43)oi| Aife. NTSC ZKd A Jlf * S«W(44),S ft^ech 

S4K*l(44)fc a^H^# *e CH|0|E|-o| 2^gol| tf«-£|fe ^^2H^# fl^J- ^«7|(45)S Ar^Iil, £p| ?|g 

^£PI(45)CHH^ o|aj« ^^j oh * 8 VSB ^ 5171(46)5. #^&cK ai- 7 | 8VSB ^J>7| (46)o|| Aife h|eJ«| t[0i Q||o| 

N C|o|Eia|a-](47)5 S^KH, G||0|&| C|o|E-jE.|UH (47)0|| A-Jfe D|iO|EH °l&]a|tH°| o^XFOB OJE4 Ci|0|E^# C.|ojE-Ja|«Jfi- 

* £|=-£SS s^ 7 [( 48 )^ ft^^cK av 7 | ^H7|(48)oi|Ai^ a|^-#sg ^±^1! Ci|0|E^# ^±^oi m| 

o|e^ c|HHgDho|xi(49)^ ftai^jl, d|o|E| c|Ha°^|x|(49)o||Alfe mom ^o[o\xi9\ ^ss^os d||o|eM« diathcF. 

01 EXH , AJ-7| 8VSB ^27|(46)^ £E 50j| ^a|h| afa^ol, 12^H^I SU» Hla|^i ^7|7 r c|o|EHa|fc*|5 2*h£|o] 5U^. 

o|^oi[Aio|. ^^a|^ 8 VSB #AJ &*|oilA-)fe Ai^g- 2 b|^°| §Mf S#fi-cK o| =Ha|^ 

S|-*|-x| gJS g^ollfe 4 VSB f^o[x|nJ ^la|^ ^^mm oFS oH Ajgg- 1u|^# 4*7M*MI £|o| aj^ ^[gjo| 2 

bH7F sijci 8VSB7I- gcK cc^ai-Ai, ^i|Ja|:±: ^-aSI-* ^7F 2^ §7|-o|-X|°} qjAjoU «7^ hham 7 ^A|oi g- 

^(Additive White Gaussian Noise ; AWGN) ^H^oj|Ai B^af^ ^^^x| 4V SBoj| y|^H °f Id3^| Aj^q) 
(Signal to Noise Ratio ; SNR) o|^# 

a^f, ^^2-1^ ^JL^e!- 8VSB-^ ^lal^i ^-s^l-xi ^ 4VSB01I u|eH hwah 7^a|oj. ^^^|Ai o fc 1dB 

°| Ajeqj &° d | o|^-o[ oj ^^Eoii °|o> sn^ol ai^ ^wo||A-i^ 2.ii>\zi ^^o\ z\ ^oj^icK ^, =gJa|r^ ¥^ 

^oj- e|x|§ 8 VSB S-^-E H^JEOII 2H^0| B ^CH| AH av 7 | #^M(44)2| 2|0|H ^ ^ N ot| A-| § 
•^•0) B.y\ LtH^Oil H^a|>i ^25HfH^Afc| a] jrcj] 0|^MC|- g# #^0|| o|£[ Aj^cH ggb| ^^7|- Ci 9i*\ 

£ 6E ^7 1 xfjy §^7|(44)s) AkAi| M^i^A-l, H^^^l SSS ^iflo^ n|o|^ h^JH 1 ! -i (feed forward 

filter)(61), 3 gSfS ^}|^- 2|o|H ij£i(feed back fiiter)(64), ^7| n|o|H 1*^(61)5.1 n| 

0|H Uij =>Ei(64)S| afl^l(62), H^^l(62)5| d|SJ ^I^^r aH^W ^|0|H ^ 

SM(64)2 B|=ffl|*fe #B^|AJ BS7|(63)S ^§ch. 

o|s|-ao| -p-A^ hj ^ 6cH|ah h|o|h S?JH SS=# yil^, ^|o|H ^ 1^(64)^ a H^ = ^l 

§| fc f ^{j^hcK Zia|JL, 51 «7|(62)o« AH M 7 | n|o|H. ^eH(61)2| «^^r ^io|^ ^ s E-j (64) °| #B5# Ci^C= # 

^^J, #£r0|Aj eS7|(63)fea^ A J5§ 7Ha|7 r 7^7^^Aj^ £ ^^^ S ^cK 

Zl^c-il, a^| ^a|-o|Aj eg7|(63)a| ^|o|^ «i| ^e-|(64)s g^£|££, aj. 7 | ^^o|aj &S7|(63)s| 

n|o|H ^ ^e^(64)# 7^i cFa| 5J^^I(62)oi|AH n|o|H i|Ei(6l)2| ci«HScK 

0i7|A^ m 7 | ^a^o[Ai ff§7|(63)^| ah^^ai^oi allffl^st fflafi ^l^r ^, 8VSB^ 4VSB^| b|sH e^o| 
2hHo|° s Aj^o| g^o[ as c4i Blltt a^o|o| 7}^o| sfoM #a^|Aj eS7|(63)oflAia| g-g q# ^#o| dh^ h 

ccfaM, ^ S^o| xH^oiiAi n|o|H ^ 1e-|(64)h| t^|^^ ^ m JW^, #s^o|ai ^§7|(63)s| 5 

§ S^-7r H G J a°J| n|o|= ^ Se-](64)h| a§ #^o| 7iAi aj^ch ssa|« a.7]| ^a|?|h^. ^^^I^l 

0| CCH , 4VSB^ 8VSB01I u|§H sfl^s| - 7r ^0|- avcH^o^ ^a^o|A! B§7|(63)S| S^-^r n|o|H ^ 

(64)oil o|oh ga ^^o| rxf-afA-j t Hla|^ ^ss^xj ^ 4VSB S# A|^^je ^7^ ^ah 7 r ^A|o h g§ 

^nao]|AH^ ^-^.nti svsb s# ai^^m^ ah^ 0 | «acH^ixi°i a h^^oii sh^oi ^ti n^°\\M^ 

B|a. 8VSB S# A|>,aj^E|- ah^o| ^^o|-cK 



^ a JS€ a^ 7 |s|. °xi|§ ° fH^o r 7| ^Iffl" ^H5.Ai ( « ^g.o| nj 2L-^Ha| a&0| Alo| *||Lgo1|A-|±r H^a|A. 

¥s^^x| 4VSB S# c||o|Ei# #aj^- c| X |^ TV o| ^aj ^x\m ^ilSSWI 5i^K 
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& S^S^I ^-E ^A|^oi|A-i g^afe VSB aH a] tc|-a|. ^<£JS Qi| O | E-H S 8VSB 8J-±| SEfe 4VSB = S** 



i= C3> — r / CD j»e -j o 

aj 7 | 4VSB ^J>7|^r <2J^ 2u|^ S or u| = a|agsfe = a|.sciaK ajm 2*1^ 1- Ha|iEL§sjx| afg. u) e 
s|. Ha|^cio||AH = a|.s9i! h|h# £J<M£M 4 ell VI *f»£ SSgofe D J*i^ 

Ap| 4vsb ^y\^ ^ 411 2h|h» °J^£>o|- 4^1 ^ D J9o|-^ fflni seJ- ^gslte 3d# SW. 

& sJ-go|| tvh| ^a] g-*|fe, y|&-|td| ^s7|at #a|-o|Aj £h§7|^ ^p-^S 4VSB ^s7|S t^ISW SI 

o|Ep|- 4VSB £H^°J 3 ° # 3 &i a| =*f ^oj| ec|-a|. a|&|tJ| SWt-J 4^1^ ^o|a| g§§ Sfe ^-S 

Ap| d|Eitd| ^H7|^ ^A|^ol|Ai Ha|^ui7|- A^SJ g^Ojj^ AJ-eJ) =^ 2°J U | B-| U | SUEZ, S B-| ^ ^ ^ I" ^ 3^1 

& fe^H^ 4°J b|ElfcJ| ^^Lm si-fe 3d* fit}. 

Ap| «a}o|g ©S7|fc ^Aj^o]|Ai »a|scpl Af§g g^otf-^ 4£fl'S #a|-o|£J ff§ ^ ^a|^cio]| cHgsfe m 

s s-sai c-im » s-^e sess ^a[oh#o| ^mis s^^hs ^o|ck 

« ut-cgo| c|x|g 4VSB c/^!€- 8VSB S# fe^^l- tiling- uH e^a|^ ^-s^l-o^i ^# Aiiai^ji u^cHa| 
e f ^ofrh se°[, o|oj| ^§3^ ^tl Md^mE. H^a|^ ^s^o|.x| A-iisi^m l^x|^ #^^ck 

oj# AJ°j3p| ^lof -s. ^ o|| cc^ c|xj^ TV^I &a|^ £ 7CHi HA|£|Ol 5icK IE 7# MS, H 1^1 

TV°I &Aioi|A-i 4VSB ^-±7|(75)^ S i^^^l ^S=0| ^ *H^oi|A^ 4 VSB ^S^I(75)S| 0| 
o^|^ 8 VSB ^J>7|(74)2| £ B£|M^I^(77)^ gE|#*]Al( 7 6)7h ci ^b|BcK 

^ 8^ #7| 4VSB ^^^1(75)^1 ^Ai| #^^°| ^ ^^loil^A-i, Ha|^ci( P recoder)s|- D jsi (mapper)^ ^^U^K 2=! 
EO| 01^ Aig x 

X 2 ^ =a| sci oil Ai Y 2 (=Z 2 )^ Hal^Sl! * ^ni-S. ^J^h|ZL, X 1 (=Y 1 -Z 1 )« «FS °Jie|s a^ficK 4 £^' ^ 
2 Z,» 4Blltt ^JM '{±3,±1}s oHH»W S : B|m^Ai(76)^. «a<acK o)7| AH, Ha|^ci^ ^e«^# #o|7| ?|«||Ai a^h 
oi^iAi, Av 7 | 4 vsb ^^7|(75)-^ d|*J;Wi 127HS| #^oh Ha|^ci7|- j^o|^ &>4# ^|^H °J&-|a[ u-i^ sa-s|<H sicf. 
^J^ ^JS X 

2 X 1 J E 4£^lffl ^# a jHH^ S^£|CH 4B1|^ ai# {±3,±1}=. dHS^L 

£ 10-E ^ ^-goil cc^# c|x|l TVS| ^ai a^|o| rp.AH fs £ e A i t 7|^°| S. 42-| D|7:|«g TV^I 4VSB 
7|(87)^f #Aj^a||A-| S^^VSB £HO]| 8 VSB ^^7|(86) 4VSB ^S?|(87)°| ^^3^0i Li|0|a-| c|^l 

Na|hH(89)S #^ofe <ME.\^M(QB)?[ ^ ^td|S^K o&\M t ^\ VSB £E #7| aJ^o| a*j-£|(H ^^Jt! 

^ 4VSB ^^7|(87)^| ^Ai| #^£SAi, d|E^d| ^£7|(92)4 4B||fl #^f0|^ eS7|(93)S ^Slfecll. € 1 

E-|(83)7f §^fx| S^#aH-^ #a^|Aj 5hS7|(93)oj|Ai #afo|^ *|-cK o|c£H, £ 8^ &o| Ha|^ci7h A^=j 

g °oll - 4S fl^ #a[o|^J 3* ^a|^r i0 ]| cHg^fe m§ ol-n, 5E 9^1- &o| Ha|sq7|- ^ fc €! 4^1 

^ #a^|^j ©go I- oi-cK oplAi, m 7 | # IJe-|(83)^ A[|y g^7|(84) SE>ol| H Sai(83)# ^S^l ^l^H = 

Alah^oIcK 
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m lN(83)7h #^it> t£Hfe a\B]a\ (92)o)| A-) u\b]u\ sfedl. a} 7 | b|E^b| s;§.7|(92)fe- je 8 :ty 2>0| H ' 

0|ci||, ■^EH^7f2£! o | ^ u | ^5;7|°| HlEli: c|-o| o| a s J €■ S. 122F^2^^eH *io|ol| ct|-# SJ^ 2«|S X^ 

si as- §p|2i s ion ujENisacK 



/if/7 



t/t+1 




A(0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(1 1) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



^, sM2i &eh<xiah 4!-eH3.2| *joi ?h^-& ^ 3no\c\. s. 1221 3 ^eh^-e £ 821 H&i^ci°i d\\3.b\ doii ^ 

^E(|^7|-4e! t> I s-H « I ^s?|2| c|-o|&|ziias E. 13^ em y A &eH 5lo|o|| ct|-s ej^ 2«l = X 2 X, 

2| as ep|2| = 2o(| i-hEKIlsacK 



\ t+1 \t 
\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



£ 13£| S ^^H^€- S 3^(83)^1 CHI -2.2-1 Doll ^#^o|H, s 2S| #s 2ie ^ &o|c|.. 

0|A>Oi|AHS4 ?>0| g. t=|0|| CL|-# C|X|S TV°-| ^/^i! SWS, °j J1^^0|| S|o[2H^O| Ajoj- xf|^0{|A^ 

Mai SS S^o|| ^ A Js <££|-* gj-x|s|-fe soipf sicK n§ ajgol fife £a|*I^o|l-|- ak>| g£ a} 

a g«o| aj*j. X jc*oi|Aio| vSB ajtf«+ch 

(57)% TBI g# 

^tl^[oi 83#^^(vSB) a j5 ci|o|E-|S 3^3fe- c|x|H e.|«o|s| ^x|oj| SicH>M , 

4VSB ^i^oi °j S«b 0 | g fll^olWfc Miai^ ^.£SWx| gfS 4 VSB gJ-^ISS. QJ|0| 

All 1 g-cHI 5icHAi f m 7 | 4VSB ^-S7|-b 

o'^ ai| 2u|^ § £La|^S£jx| as d| ^ 1-7 1 Ha|^cio||Ai nal^SS "1^1- SJ^^of 4£^ ^M^- D J9o|-^ °2 

All 1 »0|| SiOjAi, M 7 | 4 VSB ^S^l-b 
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gE|^ ^5i[5ffe c|t;|« E|5L0|°| §*|0)| 5iO| a-| i 

h|e^h| S,^\s.[ #afo|-a ©§7|.g. f^!! 4VSB ^SL?\S ^u|^ol ^iJS ch|o|eH7F 4VSB ££E gH4£j S ° g H b]s.\ 
tt¥o)| o*a|. H|Eiu| 5[7|t-l 4 a)|S #£>o|£J 5hg s S |-fe f9££ e|«o|°| 

#il*0||Ai HE|aCH7fAfga S°0)|t yE«=T= 2£] ^ 2» HE| 3.0] 7 [ Ay af£j g-^OJI-b AtE|)4= 4£j u|E-]a| 

JE&1 
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